Managers of transdisciplinary collaborative research lack suitable didactic material to support the implementation of research methodologies and to build ongoing partnerships with community representatives and peers, both between and within multiple academic centers. This article will provide insight on the collaborative efforts of project managers involved in multidisciplinary research and their subsequent development of a tool kit for research project managers and/or directors. Project managers from the 8 Centers for Population Health and Health Disparities across the nation participated in monthly teleconferences to share experiences and offer advice on how to achieve high participation rates and maintain community involvement in collaboration with researchers and community leaders to achieve the common goal of decreasing health inequities. In the process, managers recognized and seized the opportunity to produce a tool kit that was designed for future project managers and directors. Project managers in geographically distinct locations maintained a commitment to work together over 4 years and subsequently built upon an existing communications network to design a tool kit that could be disseminated easily to a diverse audience. (Population Health Management 2013;16:46-52) 
Introduction
O ver the years, managers of scientific research projects have played critical roles in the design and successful implementation of multidisciplinary and interdisciplinary research initiatives. Armed with diverse experiences, skills, and professional training, they have supported and promoted a myriad of working relationships, including collaborative efforts, often without the benefit of formal training or mentoring. Federal grantors, including the National Institutes of Health (NIH), are placing increased emphasis on highly sophisticated methodological approaches to develop conceptual models that integrate efforts designed to improve collaboration involving diverse and often complex partnerships within health disciplines, between universities, or with academic institutions, community stakeholders, and leaders. 1 The 8 Centers for Population Health and Health Disparities (CPHHD) were funded by 4 divisions within NIH to ''create environments conducive to interdisciplinary and reciprocally beneficial collaborations among biomedical scientists, social scientists, and affected communities with the common goal of improving population health and reducing health disparities.'' 2 The CPHHD Project Managers' Working Group (PMWG) emerged in the spring of 2004 during the second annual meeting of the CPHHD, when managers were becoming increasingly aware of the challenges of maintaining their Center partnerships while also playing a more central role in facilitating collaborative efforts across the 8 national Centers. In the process, an unexpected opportunity for collaboration emerged-that of working as a group to develop didactic materials to help novice project managers implement future transdisciplinary research. This article (1) outlines key characteristics and research foci of the Centers in which the project managers operated, reflecting the diversity and potential complexity of the relationships/interactions; (2) highlights collaborative strategies project managers used to develop the tool kit; and (3) presents the key tool kit content areas designed specifically for research project managers as they move increasingly into supporting both multidisciplinary and transdisciplinary research and community-based initiatives.
Background and Significance
Recent advances in how research is conducted have direct implications for project managers. Historically, research originated from individual bench studies, followed by studies that integrated expertise across scientific disciplines and target communities, later known as multidisciplinary, interdisciplinary, and now transdisciplinary research. These research endeavors are complex and varied, and require an understanding of a variety of contributors, including those within disciplines and within academic and nonacademic institutions and organizations. Stokol et al describe various research orientations and name several scientific initiatives that focus on collaborative work to integrate theories, methods, and training strategies in today's collaborative scientific research. 3, 4 To better explore the shared work and common goals between the CPHHD and community stakeholders, it is necessary to assess and understand common risk factors for reducing health inequities as part of the intricacies inherent in collaborative exchange. Gray reported on the challenges of working in a transdisciplinary effort, including coordinating research that incorporates the application of evidence-based medicine to improve health, and understanding the critical role of leadership in the success of transdisciplinary research. 5 She describes 3 leadership tasks that enhance transdisciplinary collaboration: (1) cognitive tasks such as visioning and framing; (2) structural tasks that consist of team coordination and information exchange; and (3) procedural or process-related tasks commonly known as project management. Currently, transdisciplinary research project management has no ''model'' to follow and few, if any, didactic materials to help guide current or future researchers.
In July 2006, the Economic and Social Research Council conducted a workshop on managing research projects. At the workshop, researchers shared their collaborative work experiences and challenges, emphasizing the lack of available relevant and timely guidance to support the development of project management and collaborative working skills in researchers at all stages of the academic trajectory. 6 Holmes et al reported challenges experienced during the CPHHD tenure specific to multilevel transdisciplinary research. 7 This article describes the benefits and outcomes from a collaborative effort bridged from the CPHHD and the CPHHD PMWG, which is reflected in the creation of the tool kit.
CPHHD Initiative
An overarching goal of the CPHHD was to support cutting-edge research to better understand and reduce the differences in health access, health care, and health outcomes. It soon was decided that each Center should contribute to common measures in addition to pursuing specific individual Center-related goals. These common measures are reflected in Table 1 .
In addition, each Center was required to incorporate a community-based participatory component that called for support from community partner initiatives as well as a primary epidemiological project. Table 2 illustrates the diverse community-based research components of each Center and the various epidemiological studies.
All Centers had a unique combination of junior and senior investigators, subcontractors, and community partners who required guidance to meet the challenges of implementing traditional research science in their population-based studies. Project managers were intimately involved in these interactions. In addition, Centers discovered common ground among the research initiatives being conducted, which also may reduce health inequities among populations. Lead investigators and project managers at the Centers worked diligently to establish effective protocols and operating procedures to achieve objectives; the measure of success, however, was not limited to individual Center accomplishments. The diverse and collaborative research agenda at each Center helped to create teamwork between the Centers, and facilitated a unique shared vision for understanding complex field research that addressed health inequities. Figure 1 illustrates the growth process of the initiatives in each Center, which begins with the institutes working autonomously; by the end of the first CPHHD tenure, an active cross-center collaborative has emerged. 9 
Support for Multicenter Collaboration
From the beginning, grantors established and provided administrative support for key structures to enhance communication and the work of the Centers. These included:
1. A Steering Committee of principal investigators (PIs) at each Center; 2. Working groups that focused on publications, evaluations, community assessments and interventions, communication/Web site, and a cross-center publications group; and 3. A PMWG, initiated as a result of a specific request from project managers. Subsequently, project managers from each Center were invited to join the PMWG and participate in monthly conference calls to receive managerial support in research implementation and dissemination.
Community partners were invited to participate in groups, based on interest. In addition, NIH consultants convened meetings, generated minutes, and ensured that needed follow-up on action items occurred. Most importantly, an NIH representative was a member of the PMWG and a Center PI routinely participated. During the monthly calls, logistics, community engagement issues, and data collection processes were discussed, along with managerial, administrative, and other relevant epidemiological field concerns. The conference calls became a source of professional support, and ideas were shared for effective implementation and dissemination of the research. During the second year of funding, the PMWG realized that the unique field experiences and useful information on field research implementation of its members were applicable to various research designs unique to each Center. Project managers were encouraged to document their experiences in a tool kit that could help train managers in transdisciplinary collaborative research techniques. These early years provided the time required for managers, who were virtual strangers, to get to know each other, recognize areas of strength, establish communication strategies, build trust, and test and agree upon group decision-making strategies.
Tool Kit Development
Managing Human Subjects Research Projects: A Tool Kit for Project Managers 8 was conceived and written by the CPHHD project managers, each one responsible for day-to-day program implementation at their respective Centers. The tool kit, written during years 2 through 4, was based on the managers' research expertise and was supported by representatives from NIH and by the CPHHD's steering committee. The spirit of collaboration was prevalent in the development of the tool kit, which began with a ''suggestion/ vision'' expressed by a CPHHD PI. After discussion, the group agreed to commit to producing a tool kit. The thenchair of the PMWG willingly assumed a leadership role and drafted and circulated the general content outline of what was then called a handbook. Writing groups were established based on individual experiences and interest in specific topics. Groups were both multidisciplinary and multiinstitutional. What was immensely rewarding was the respect with which comments from PMWG members from varied backgrounds were received; ultimately, decisions were made based on the commitment to the ''higher good.'' Without formal discussion and extensive operating guidelines, project managers assumed the collaborative roles required to assure success and guarantee the desired outcomes. Input was obtained, documents shared, and deadlines met. Regular discussions about the content of the handbook made it clear that the document could be expanded into a ''living document'' that would include the basic tools needed to manage transdisciplinary research projects, to be used for didactic purposes as well; hence, it became known as a tool kit. Table 3 provides an overview of the topics included in the tool kit, which were tailored to the ongoing needs of the CPHHD. The tool kit consists of 6 main chapters that address the most common issues observed during the first CPHHD tenure. Community engagement was the first To examine the influence of obesity and weight loss on sodium sensitivity, and the main as well as interactive effects of environmental stressors, psychobehavioral attributes, and genetic factors on salt sensitivity.
Tool Kit Contents

Women's Healthy Life Style
To understand the contribution of environmental, social support, and individual characteristics that predict the success or failure of multifaceted interventions that promote adoption of healthy lifestyles.
Exploring Changes in Experiences and Lifestyles
To determine whether patients with advanced cardiovascular disease are more likely to adopt healthy lifestyles, and improve both physiological measures and diseasespecific process of care measures when counseling is provided to dyads versus counseling of only the affected patient.
RAND Neighborhood effects of disablement on the elderly
To examine how physical and social aspects of neighborhoods affect functional and cognitive aspects of disability among the elderly. Impact of the environment on mental health
To examine the relationships between neighborhood characteristics and the cumulative wear and tear on multiple organ systems as a result of life stress.
University of Pennsylvania Determinant of Ethnic Differences in Quality of Life Following Prostate Cancer Diagnosis
To increase knowledge of the factors that contribute to disparities in quality of life among African American and white prostate cancer patients Community Outreach and Dissemination Core
To facilitate the development of education programs about research on prostate cancer epidemiology, screening, access to treatment, and quality-of-life outcomes for academic and community-based settings; to develop mechanisms to disseminate study information from each CPHHD project to academic and community stakeholders; and provide fora through which findings generated through the CPHHD are translated into policy recommendations.
CPHHD, Centers for Population Health and Health Disparities.
topic addressed after staffing because it was clear from the outset that attention to the community partnership (including building and maintaining a rapport with community stakeholders and leaders) was critical for implementing community-based participatory research programs.
Evaluation of the Tool Kit
Through skillful collaboration, the PMWG completed a first draft that was circulated throughout the Centers, and invited target audiences and peers not involved with the Centers to provide feedback to further refine the tool kit. The PMWG received feedback from 4 non-CPHHD project managers who had an average of 5 years of managing experience; 2 of the managers had graduate degrees. All agreed to provide regular feedback if the tool kit were to become Web-based; 3 project managers thought that it could be considered a necessary training tool. Comments included: ''I would be glad to add tools that I found successful, such as community involvement,'' ''The tool kit is a very comprehensive resource,'' and ''Great resource for new field project managers.'' Upon receipt of the feedback, the tool kit was finalized and placed on the NIH CPHHD Web site 8 and the CPHHD portal for users to access.
Currently, the PMWG is in the process of developing a program in conjunction with the NIH to maintain the Web-based tool kit by including continual user feedback. The comments or updates are expected to be incorporated into the tool kit by the NIH CPHHD Web site 2 administrators to aid current and future research project managers.
Lessons Learned
This article briefly describes the benefits of inter-and intra-collaboration among the CPHHDs, which were reflected during the development of the tool kit. From the start, project managers envisioned the tool kit as a possible didactic guide to train novice project managers as they participated in multilevel transdisciplinary research project management.
In addition, the PMWG proved that multidisciplinary and distant team science initiatives are possible through teleconferencing. As circumstances demanded, project managers were willing to assume a variety of leadership and critical support roles to ensure the successful completion of the tool kit project. The annual meetings also helped build trust.
Conclusion
The CPHHD's first tenure proved that collaboration among peers was essential in the development of the tool kit. This collaborative experience and the subsequent findings suggest that further research is needed to better understand the vital role that project managers perform before, during, and after a grant is awarded. These findings should offer greater insight into the distinctive role that project managers play in future research project management and direction. As transdisciplinary research becomes more commonplace, it is imperative to develop instructive materials to train research project managers to manage complex team science initiatives that may reflect a true model of transdisciplinary, multidisciplinary, and interdisciplinary research project management.
The tool kit represents the first step toward making materials available that will move the science of managing transdisciplinary research projects forward more effectively and efficiently. The tool kit also offers the scientific community a better understanding of the varied and integral roles that research project managers play throughout the study trajectory. It also may enhance project managers' skills and abilities to facilitate project implementation. A structured evaluation of the tool kit should be conducted to better refine and assess its usefulness and effectiveness for training research project managers.
